We study how to promote compliance with rules that carry low penalties and are pervasive in all sorts of organizations. We have access to data on the users of all public libraries in Barcelona. In this setting, we test the effect of sending email messages with different contents. We find that users return their items earlier if asked to do so in a simple email, showing that a general reminder of the users' duty is effective in promoting rule compliance. Furthermore, adding other contents to the general reminder does not increase compliance significantly.
Introduction
Understanding compliance with rules is crucial for firms, organizations, and societies at large. While some rules are backed by severe sanctions, there are many others with relatively low punishment. To illustrate, workers are supposed to obey rules that make everyday interactions among co-workers more effective, such as attending meetings on time. Parents are supposed to pick up their kids from daycare on time, or to communicate immediately any disease that may have negative externalities on other kids. Visitors to parks and recreational facilities are not supposed to litter because it is costly for the maintenance service. Among the academic community, researchers are supposed to attend seminars and submit referee reports in a timely manner. Examples of similar nature abound.
Authorities often use and set this type of rules, in order to improve their functioning based on cost effectiveness and optimality arguments, and they often do not back them with severe sanctions because it may be too costly to monitor and implement the sanctions or due to institutional and legal restrictions. While these rules are pervasive and important for the functioning of organizations and societies, very little is known on how to promote compliance with them.
In this paper we contribute towards a better understanding of the mechanisms that may promote compliance with these types of rules. While economists would naturally think about monetary incentives, it has been found that they may backfire (see Tirole, 2003, 2006 , for theoretical arguments; Rustichini, 2000a, 2000b; Mellstroem and Johannesson, 2008 , for empirical studies), or that they are not feasible due to political or legal restrictions. Therefore, it is crucial to understand whether there are other possible ways to promote compliance with rules. The goal of this paper is to analyze the effect of conveying various types of messages, in our case by email. Our interest in the potential effects of sending messages is that it offers a virtually costless and non-invasive intervention mechanism that is simple and flexible to implement. Surprisingly, despite the advantages of this message intervention, little is known about its effectiveness.
A setting that allows us to study compliance with rules with low penalties is the Network of Public Libraries in the city of Barcelona. The type of compliant behavior we analyze is whether users of the libraries return the items they borrowed on time. A user not returning an item by the due date is violating the rule, and generating a negative externality on the population of users. The penalty associated with returning an item late does not involve any monetary fines, but the exclusion from the possibility of borrowing more items for a time period equal to the number of days the item is overdue. We evaluate whether we can get users to return the items they borrow earlier, by means of different email contents that are randomly allocated.
There are important characteristics that make our study unique. First, we observe the borrowing behavior of all users of all public libraries in Barcelona over 11 months. During this time span, there were about 50,000 different users, who borrowed over a million items in the 32 different libraries spread throughout the city of Barcelona. Therefore, we have data on a large number of individuals, in a daily-life situation, taking part in their natural environment, and over an extended period of time. Second, we observe every borrowing-returning transaction of items made by users. This allows us to measure compliant behavior with the borrowing rules with exact precision. Third, the rules that govern the interaction between the users and the libraries are simple and well-defined. Finally, the rich data on users offers a unique opportunity to test for differential treatment effects with regard to previous compliance and demographic variables such as gender, age, and nationality.
By studying compliance in public libraries by way of the random allocation of messages, we add to a small but growing literature on messages and rule-compliance in other settings. Pomeranz (2010) analyzes firms' tax compliance in Chile. She finds that messages indicating an increased audit probability generate a strong increase in VAT payments. Fellner et al. (2013) study citizens' subscriptions to TV licenses in Austria. They find that a legal threat mailing significantly increases compliance rates, while neither a moral appeal nor a social information mailings have any effect. Cadena and Schoar (2011) analyze loan-repayments in Uganda and show that a text message increases repayment rates. Finally, Pruckner and Sausgruber (2013) establish that a moral message increases payments for newspapers sold following an honor system. In contrast to these studies, our setting includes a formal rule with relatively low penalty. What to expect a priori from the email intervention when stakes are small is open to question, since users may simply ignore the messages they receive. Our paper additionally differs in that we can perfectly measure compliance with rules, and study the effect of messages on different users on the basis of their previous compliance. This is important because there is evidence on crowding out effects of different interventions on individual behavior (see Frey and Jegen, 2001) .
In our study, we randomize all users into groups receiving one of five different email messages, and study their behavior after receiving the email. One of the five email messages is a CONTROL message that provides a link to the webpage of the Network of Libraries. All the remaining messages add content to the text in CONTROL. The first treatment message, called REMINDER, represents a general reminder of the users' duty to return the borrowed items on time. The second message, SOCIAL, adds to REMINDER an appeal to the effect individual behavior can have on the overall functioning of the public library services. The last two email treatments, LATE and PENALTY, are targeted only at those users who have recently returned at least one item late. Both LATE and PENALTY add to REMINDER the identification of the user as having recently returned items late. Finally, PENALTY builds on LATE and adds a reminder of the penalty associated with non-compliant behavior. Therefore, our email messages are designed to evaluate whether a generic reminder promotes rule-compliance and whether adding contents related to social motivations, the explicit identification for being late, or directing the attention of users towards the penalties associated for rule-breaking, make users conform with the rule to a greater extent.
In our analysis we evaluate the effect of emails on the proportion of late returned items by user, and on the number of days that elapse between the return date and the due date. The first variable measures the propensity to comply with the rule, while the second variable quantifies the positive/negative externality that is imposed on other users when a user returns the item earlier/later than the due date. Our main result is that compliant behavior can be promoted by sending an email that includes a general reminder of the users' duty to comply with the rule. All four treatment emails significantly reduce both, the proportion of late returned items, and the number of days between the return date and the due date. Furthermore, we cannot reject the hypothesis that all four different contents have the same effect, showing that the additional contents to the general reminder do not increase rule compliance significantly. These results show that a low cost intervention such as sending general reminders have a significant effect on users' behavior and the overall functioning of the libraries. Ultimately, this results in an improvement in the service offered by public libraries, as it alleviates the problem of the negative externality imposed by late returns.
As for the effectiveness over time, we show that the effect of getting one of these emails is short-term, mostly significant in the few weeks after the treatment. However, the effect is reproduced when the same email is received for a second time, in our case two and a half months later.
With regard to heterogeneous treatment effects based on previous compliance, we find that the email messages affect all users, although they are specially effective on those users who have shown a worse compliance with the rule in the past.
Last, we investigate differences in reactions according to user demographics. With respect to gender, we find no significant differences in reactions to the treatments between women and men -despite evidence on gender differences in other economically relevant situations (see Croson and Gneezy, 2009) . In terms of age, we do not find any consistent differences across age groups in the reaction to the treatments either. As for users' nationalities, we study reactions of users from different geographical regions. Consistent with Fisman and Miguel (2007) , we find different reactions depending on the users' nationalities. Interestingly, only Spaniards, people from English speaking countries and Asians react to the emails.
While our paper directly speaks to the before mentioned studies on rule compliance, it also relates to other strands of literature. First, our mechanism, sending email messages, belongs to the class of interventions known as nudges (see Thaler and Sunstein, 2008; Camerer et al., 2003) . The paper also relates to a literature investigating communication between interacting agents in specific experimental settings that broadly relate to pro-social behavior, such as hold-up problem games (Ellingsen and Johannesson, 2004) , trust games, hidden-information games Dufwenberg, 2006, 2011) and dictator games (Ellingsen and Johannesson, 2008; Andreoni and Rao, 2010) . The difference is that we are analyzing the effect of specific message contents on promoting pro-social behavior and compliance with rules.
The paper also differs from a strand of literature that investigates how providing information affects various individual choices such as retirement decisions (Duflo and Saez, 2003) , or school choices (Jensen, 2010) . These settings study the effect of providing information on very complex goods and services, whose characteristics are most likely only partially known by the individuals. In contrast, we study a familiar and an everyday scenario where there is a simple and well-defined rule, which is known by the users. Consequently, it is less clear whether information will have any effect in this situation.
Last, there is work studying the effect of messages on norm compliance, as opposed to rule compliance, related to home electricity consumption (Schultz et al., 2007; Ayres et al., 2009) , saving commitments (Karlan et al., 2011; Kast et al., 2012) , voting behavior (Gerber et al., 2008; Allison and Strauss, 2009) , fundraising (Huck and Rasul, 2010) , contributions to public good experiments , or adherence to health care recommendations like vaccinations (see, e.g., the recent editorial of Szilagyi and Adams, 2012 , in the JAMA). The main difference between these studies and ours is that in our case there is an exogenously imposed rule that dictates clearly what to do, namely to return the items on time, as opposed to recommendations, or some unwritten, informal, or self-imposed norm. This is important since it has been shown that in many contexts behavior varies depending on whether it is regulated by internal norms or externally imposed rules (see Ostrom, 1990; Crawford and Ostrom, 1995) . In particular, there is evidence that compliance with self-imposed norms is much higher than compliance with exogenously imposed rules, even when these are comparable in the final desired behavior and associated penalties (see , for recent experimental evidence). Therefore, the literature on the effect of messages on behavior regulated by norms is not necessarily informative for the library setting investigated here.
The remainder of this paper is organized as follows. Section 2 describes the setting, namely the Network of Public Libraries in the city of Barcelona, and explains the design of the field experiment, as well as the identification strategy. Section 3 is devoted to the presentation and discussion of the results. Finally, Section 4 concludes.
The field experiment

The setting: network of public libraries of barcelona
The Network of Public Libraries in the city of Barcelona is managed by a central body dependent on the City Hall of Barcelona and the Government of the Province of Barcelona. It encompasses 32 libraries spread throughout the city of Barcelona. Each library offers the possibility of borrowing items such as books, DVDs, CDs and magazines; other services such as internet access and exhibitions are also provided.
The rules governing the borrowing of different item types are clearly defined and are the same for all the 32 libraries. At the time of our study, a book could be borrowed for 21 days, while all other item types (DVDs, CDs and magazines) could be borrowed for 7 days. Users could also ask to extend the due date if no other user required that item and before the item was due. As for the maximum number of items to be taken, each user could simultaneously take a total of 30 items, 15 books and magazines, and 15 CDs and DVDs. The penalty associated with returning an item late involved being barred from borrowing new items for a time period equivalent to the number of days elapsed between the due date and the actual return day.
1 In particular, there was no monetary fine associated with not complying with the return policy.
1 Given the system was managed by a central body a user who was barred from borrowing new items because she was late in a particular library could not borrow items from a different library within the Network of Public Libraries.
Data and email contents
We observed the complete borrowing/returning behavior for every single user from January 2009 until the beginning of November 2009. For every transaction we observed (i) the user code, which uniquely identifies users, as well as their gender, age, and nationality, (ii) the item code and its characteristics, that is, whether it was a book, DVD, CD, or magazine, (iii) the dates of the transaction, that is, the date when the item was borrowed and returned, and (iv) the library where the transaction took place. With this information we were able to follow the exact borrowing behavior of every single user of the Network of Public Libraries in Barcelona. Given that our design is based on emails, we concentrate on the sample of those users with a known email.
2 This gives us about 50,000 different users, who borrowed over a million items.
The Network of Public Libraries in the city of Barcelona maintains constant communication with its users via email. Most emails include information on the activities organized in the different libraries of the city, such as exhibitions, and on opening hours. In collaboration with the Network, we designed five different email messages (see Table 1 ) that were randomly assigned to the users.
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CONTROL refers to the control treatment. It provides a link to the webpage of the Network of Public Libraries. The rationale for this treatment is that by comparing the effect of the other treatment messages relative to the CONTROL, we are able to differentiate the effect of the content of a treatment message from that of just getting an email from the Network of Libraries. The rest of the treatment messages build on CONTROL, adding different pieces of information. REMINDER represents a general reminder of users' duty to return items on time. There is evidence that people fail to pay attention to all the relevant contingencies they are involved in (see Karlan et al., 2011; Szilagyi and Adams, 2012) . In this sense, mechanisms calling the attention of individuals to a specific margin may improve their behavior related to it. REMINDER, then, aims to test whether by simply recalling the duty of returning the items on time improves behavior towards it. SOCIAL builds on REMINDER, adding an appeal to the influence of individual behavior on the proper overall functioning of the public system of libraries. There is a large literature in Economics showing that individuals often care about the well-being of others, even when this comes at a personal cost (see, e.g., Andreoni and Miller, 2002; Charness and Rabin, 2002; Sobel, 2005) . The purpose of SOCIAL is to test whether an appeal to the influence of one's behavior on the others improves rule compliance on top of the simple reminder. Email LATE adds to the content of REMINDER a statement that identifies the user as having recently returned an item late. It has been shown (see Gerber et al., 2008 ) that explicitly revealing that one has been observed breaking a norm reduces the norm breaking. This may be due to triggering feelings of guilt or shame (see, e.g., Battigalli and Dufwenberg, 2007) . Then, the purpose of LATE is to test whether the explicit mentioning of having been observed as a non-compliant improves behavior. Finally, PENALTY builds on LATE adding a reminder of the actual penalty associated with returning an item late. Here, we aim to direct users' attention to their own cost when breaking the rules. Our inspiration is the large literature in Law and Economics on the deterrence effect of punishment (see Becker, 1968) . The purpose here is to evaluate whether focusing the attention of users towards the penalties improves rule-compliance on top of LATE.
It has been our aim to design emails with general contents that could be applied to many settings of interest beside libraries. For this reason, no email makes any reference to particular items that may have been borrowed at the time of receiving the email so users with and without a borrowed item are equally likely to receive the email treatments. Moreover, not all settings permit the type of precise data on individual behavior that we had at the moment of treatment (e.g., identifying users as late and non-late). In this vein, three of our emails, CONTROL, REMINDER and SOCIAL, are general in the sense of not using any information on the behavior of users prior to the treatment, and can therefore easily be adapted to other settings. In many settings, individual behavior is not observable, so one needs to use interventions that do not require this type of information. On top of that, for cases where information on individual behavior is available to the policy maker, it is important to analyze potential effects of using such specific information. In our case, LATE and PENALTY use information on user history in order to directly target non-compliant individuals.
Randomization
We considered users independent of whether they had any borrowed items at the moment of the email intervention. We sent emails in two different waves. Wave 1 was sent on July 1, 2009, when we reached about 36,700 users. Wave 2 was sent on September 15, 2009, when we reached about 38,300 users. Overall, we reached about 50,000 different users. In Wave 1 (resp. Wave 2) we considered all the active users between January 1 and May 5, 2009 (resp. between March 1 and July 31, 2009), and classified them into two categories: late users and non-late users. An active user is a user who borrowed at least one item during the time interval mentioned. A late user is a user who returned an item after the due date 2 The Network of Public Libraries knows the email addresses of around 40% of the registered users. Those with an email address are younger, more likely to be female and foreign. The biggest difference in magnitude is found for age, which is to be expected. 3 The subject lines of all the five email messages contained the same text: "Important Notice." By writing so in the subject line we aimed to distinguish our emails from the ones users receive regularly. The language used in the emails was Catalan, as this is the official language used by the Network when communicating with the library users. 4 In each wave we sent about 50,000 emails but not all emails were actually delivered. About 30% of email addresses turned out to be invalid and the email messages were returned to the server as messages that were never delivered. We therefore restrict our analysis to those users to whom the message was delivered.
at least once during the time interval. A non-late user is a user who did not return any item late during the time interval. Late users were randomly assigned to the five different treatments, while non-late users were randomly assigned to CONTROL, REMINDER and SOCIAL only. 5 The randomization was carried out at the user level and in order to ensure balance across different libraries, we stratified the randomization using the library at which users signed up. Note that in Wave 2 we have users who were already active in Wave 1 and new active users, namely those users who were active only between May and July. With regard to the new active users, we repeated the randomization procedure as in Wave 1. The active users in Wave 2 who were also active in Wave 1 received exactly the same email as in Wave 1.
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Exceptions were those users who were allocated to LATE or PENALTY in Wave 1 but who, during the interval between March 1, 2009 and July 31, 2009, were never late again. There were about 700 of such users, who were excluded from the randomization, and hence received no email in Wave 2. Table 2 reports the descriptive statistics of all users, both non-late and late, who were randomly assigned to treatments CONTROL, REMINDER and SOCIAL in Waves 1 (top) and 2 (bottom). Table 3 reports the descriptive statistics of late users only, randomly assigned to the five treatments in Waves 1 (top) and 2 (bottom). Note that late users appear in both tables. Remember that the time that a user will be excluded from the possibility of borrowing an item will be the same number of natural days elapsed since the day that the item should have been returned. The maximum period for exclusion is one year. Best wishes, Libraries of Barcelona In the next webpage you will find information on the services and activities offered by the Libraries of Barcelona: http://www.bcn.es/biblioteques/ Notes: The text in bold refers to the new addition of the treatment email. The words in bold in the first column represent the labels we will use in the paper.
5 There were 21,571 late users and 15,106 non-late users in Wave 1. 6 There were 10,492 new active users in Wave 2, of which 5,191 were late users and 5,301 were non-late users. There were about 28,500 users who were also active in Wave 1.
The choice of showing the randomization for all users (Table 2 ) and late users only (Table 3 ) corresponds to our design (see the discussion at the end of Section 2.2) as well as our subsequent analysis. The last column in Tables 2 and 3 report the pvalues for the F-Test of equality of variable means across all groups. Consistent with the random assignment of users to treatments, the average user has similar values in the observable characteristics across the different treatments.
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In Tables 2 and 3 , we can see the magnitude of the problem of late returns. Considering those users who have been late at least once, around 60% of the loans per user are returned after the due date. Furthermore, the typical late user returns the borrowed items on average 6.5 days later than the due date.
In our analysis, we concentrate on the post-treatment period, that is, on the behavior of users after the email intervention. For those users who received the email message in Wave 1, the post-treatment starts on the 1st of July. For those users who got the email for the first time in Wave 2, the post-treatment starts on the 15th of September.
Not all users who received the email treatment appear in the post-treatment period; some users neither borrow nor return any item at any time in the post-treatment period. It is important to investigate whether the email treatments affected borrowing behavior, and whether conditional on borrowing, the randomization is still valid. As a first step, we investigate, separately for Waves 1 and 2, the users' probabilities of being active in the post-treatment period, as well as their borrowing intensity measured by the number of loans taken. In particular, we test whether the variables "Active" (a dummy taking a value of 1 if the user borrows/returns any item in the post-treatment period, and 0 otherwise) and "Number of Loans" (which measures the number of loans in the post-treatment period and takes the value of 0 for those users who are not active) show significant differences across treatments.
As can be seen from Table 4 , around 50% of emailed users were active in the post-treatment period (see the constant in columns (1) and (5)), and the number of borrowed items was between 4 and 6 (see the constant in columns (3) and (7)). More importantly, we cannot reject the null that the probability of being active and the number of loans taken is equal between the control and the treatment groups (see p-values at the bottom of each column in Table 4 ). Therefore, the email interventions did neither affect differentially the likelihood of being active, nor the borrowing intensity compared to the control email. 8 We also study whether the email intervention had any effect on the types of users who are active after being treated. To do so, we redid Tables 2 and 3 only for those users who were treated and active in the post-treatment period. We find no differences in observable characteristics across the treatments. To summarize, this analysis prevents possible concerns about differential selection into borrowing behavior based on being treated.
Identification strategy
We focus on two different dependent variables. First, we look at the proportion of late returned items per user (Proportion Late). This is a direct measure of how users comply with the rule. Second, we use the average number of days between the return date and the due date per user ("Actual-Due" Date). When this difference is positive (resp. negative) the item was returned late (resp. early) compared to the due date. In contrast to the first dependent variable, which measures late/non-late per item in a binary way, this second variable also takes into account the extent of late or early returns.
In a randomized experiment like ours, the causal effect of the treatments can be estimated as follows:
where the dependent variable Y i is either (i) the proportion of late returns per user or (ii) the average number of days between the return date and the due date per user. 9 Reminder i , Social i , Late i , and Penalty i are dummy variables taking a value of 1 when user i was assigned to REMINDER, or SOCIAL, or LATE, or PENALTY, respectively. The omitted treatment to which these variables are compared is CONTROL. Notes: All variables refer to the late users who were active in windows 1 (1st January-15th May) and 2 (1st March-31st July) and to whom the email was delivered. All variables are obtained at the user level for the pre-treatment period. Male takes a value of 1 in case of male, Age shows the user's age in years, and Foreign is a dummy variable taking a value of 1 in the case of Non-Spanish. Proportion Late measures the proportion of late returns per user, and "Actual-Due" Date measures the average number of days between the return date and the deadline per user. Number of Loans represents the number of loans per user. Book, CD, DVD and Magazine reflects the user's average share of Books, CD's, DVD's and Magazines. The p-value in the last column is for the F-Test of equality of variable means across all five groups. 8 The fact that around half of the treated users are active in the post-treatment period seems to reflect natural trends over time. When computing comparable Active and Number of Loans for those users with unknown email, we get similar values. 9 Note that the dependent variables are obtained by collapsing all the transactions at the user level. For example, a user with 5 transactions that was late with 4 of them has a proportion of late returns of 4/5. In the subsequent analysis, when we add control variables, we also collapse them at the user level.
Consistent with our design, we will estimate Eq. (1) in two different ways. First, we compare REMINDER and SOCIAL to CONTROL for all users, independent of whether they were late or not in the pre-treatment period. Second, we compare REMINDER, SOCIAL, LATE and PENALTY to CONTROL, restricted to all users who were late at least once in the pre-treatment period.
Results
Average treatment effects
We estimate Eq. (1). Table 5 reports the results for CONTROL, REMINDER, and SOCIAL, covering all users, both late and non-late users, who got one of these emails in Waves 1 and 2. Table 6 reports the results for all five treatments restricted to the late users only. The first four columns in both tables show the OLS estimates focusing on the post-treatment period, while the last two columns show difference-in-differences estimates using both pre and post-treatment periods.
10 Columns (1), (2) and (5) refer to the proportion of late returns per user, while columns (3), (4) and (6) refer to the average number of days between the return date and due date per user. We start commenting the results for the post-treatment period (columns (1)- (4) in Tables 5 and 6 ). In both tables, the first column reports the results of estimating Eq. (1) without any controls. The second column adds all available controls. The controls for users' demographics include gender, whether the user is foreign or not, and different age intervals. It also includes controls for different months between July and November, as well as the number of borrowed items. We also add controls for users' behavior prior to the treatment, which measures their propensity for late returns and for the average number of days between the return date and the due date per user, prior to the treatment. Finally, it includes controls regarding the item type (whether it refers to a book, DVD, CD or magazine), as well as library fixed effects.
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In Table 5 , both REMINDER and SOCIAL are significant and negative, showing that both email treatments significantly reduce the proportion of late returns and the number of days between the return date and the due date. Taking the estimates of the second column, receiving a REMINDER email decreases the proportion of late returns by 1.4% points (compared to CONTROL), and (1), (2) and (5), and "Actual-Due" Date measures the average number of days between the return date and the due date per user, columns (3), (4) and (6). Columns (1)- (4) are estimates when the sample is restricted to the posttreatment period. Columns (5) and (6) are estimates for a difference-in-differences approach with individual fixed effects, using pre and post-treatment period observations. See different email messages in Table 1 . CD, DVD and Magazine are dummy variables for the item type (omitted category: Book), February-November are month dummies (omitted category: July for the post-treatment period and January when pre-and post-treatment periods are considered), and Age 20-40, Age 40-60 and Age over 60 are age dummies (omitted category: Age under 20). Male takes a value of 1 in case of male, Foreign a value of 1 in case of non-Spanish, and Number of Loans is the average number of loans per user. Prior Late and Prior "Actual-Due" refer to proportion of late returns per user and the average number of days between the return date and the due date, both prior to the treatment. Robust standard errors in parenthesis: n p o 0:1, nn p o 0:05, nnn p o 0:01. (2) and (5), and "Actual-Due" Date measures the average number of days between the return date and the due date per user, columns (3), (4) and (6). Columns (1)- (4) are estimates when the sample is restricted to the posttreatment period. Columns (5) and (6) are estimates for a difference-in-differences approach with individual fixed effects, using pre-and post-treatment period observations. See the different email messages in 1.8% points in the case of SOCIAL. Evaluated at the mean propensity of being late for the control group (approximately 36%), the reduction in late returns lies between 4% (REMINDER) and 5% (SOCIAL). Moreover, receiving a treatment email also significantly decreases the number of days between the return date and the due date: the REMINDER and SOCIAL emails decrease this difference on average by almost half a day with respect to CONTROL. Note also that the coefficients of the REMINDER and the SOCIAL emails are not statistically different from each other, meaning that the appeal to social preferences, through one's contribution to the functioning of public libraries, did not affect users' behavior differently from the general reminder. Focusing on previously late users (Table 6) , we see that all four email treatments are negative and significant; both for the proportion of late returns per user and for the average number of days between the return date and the due date per user. For instance, from column (2) we see that the treatment effects (compared to the control) range from À 2.4% points for the REMINDER to À 4.3% points for the PENALTY. As for the number of days between the return date and the due date, the reduction lies between 0.54 and 0.87 days. Evaluated at the means of the control group, the treatment effects correspond to a reduction in the proportion of late returns up to 10%, and a reduction of over 100% for the number of days between the return and the due date.
12 Concerning differences in the messages' effectiveness, we cannot reject the hypothesis that all four email contents affect users' behavior in an equal manner. That is, a general reminder of the users' duty to comply with the rule is enough to promote rule compliance, and the additional contents of the other email messages, using appeals to one's contribution on the functioning of public libraries or identifying users as having been late, do not additionally affect behavior. One qualification concerns the penalty treatment: in the specification with proportion late as a dependent variable, the pairwise significance test reveals a higher effectiveness of the penalty treatment compared to the general reminder. Nevertheless, there is certainly no strong evidence that the different messages affect behavior in a different way.
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Columns (5) and (6) in Tables 5 and 6 show the estimates for the treatment effects when using a difference-indifferences approach with individual fixed effects. The data for this analysis span both, the pre-and post-treatment periods. As can be seen, these estimates are all negative and very similar in magnitude to those estimates focusing on the posttreatment period (columns (1)- (4)), although the significance level is lower in some cases. Given that the randomization worked properly and that we include controls for the pre-treatment behavior, we from now on focus on treatment effects restricting the sample to the post-treatment period.
We proceed with a finer analysis to shed light on the mechanism behind the average treatment effects. Note first that at the time of receiving the email, there are two types of users: those who have an open balance, that is, a borrowed item from the library, and those who have a closed balance (no borrowed items at the time of the email intervention). To better understand whether the aggregate effect mainly comes from open balances, or whether the email messages also affect timely returns in users' later transactions, we analyze these two types of transactions separately. Table 7 reports the results when splitting up the data into open and closed transactions. To save on space, we only report estimates including the full set of controls and library fixed effects from now on. We first comment on the results for the users who were randomized into the treatments CONTROL, REMINDER and SOCIAL (columns (1), (2), (5) and (6)). As can be seen therefrom, the coefficient estimates are quite similar for open and closed transactions, when Proportion Late is the dependent variable. For the variable "Actual-Due" Date, the treatments are more effective for open transactions. When analyzing previously late users (columns (3), (4), (7) and (8)), we see that all treatments are negative and significant for both the open and closed transactions.
14 Again, we find that the treatments are comparable for the dependent variable Proportion
Late, but slightly more effective for open balance transactions when the dependent variable "Actual-Due" Date is used. We conclude that, overall, the average treatment effects in Tables 5 and 6 were not only generated from the loans that were open and pending at the time of the email intervention; instead, the treatments affected all users' behavior, also the behavior of those users who had a closed balance at the time of the email intervention. This is important to understand when we think of the applicability to other settings, as to whether the target population consists of individuals who are currently subject to the rule or also those who may be in the future.
Duration of the treatment effect
Having shown that receiving an email has a significant effect on behavior, we now address the question related to the duration of the effect. To this end, we partition the post-treatment period into 8 different time windows: (i) July 1-14, 12 The mean of the control group in the post-period is 0.44 for the proportion late (see the constant in column (1)), and 0.759 for the number of days between return and due date (see the constant in column (5)). 13 We have also looked at other dependent variables of interest. First, Any Late, which takes a value 1 if a user was late at least once in the posttreatment period and 0 otherwise, and Days Outstanding, which measures the number of days the item is returned with delay. We find qualitatively similar results with the exception that the PENALTY email seems to be slightly more effective when restricting to late users only. Second, Proportion Renew, which takes value 1 if a user renewed the item and 0 otherwise. It is conceivable that one way of reducing the proportion of being late is actually renewing the items with higher proportion. We find no evidence for this type of behavior. Finally, note that items vary according to their demand, as some items are taken out only once (low demand) while others are taken out 6 times or more during the post-treatment period (high demand). The problem of the negative externality imposed by late returns is more serious for the highly demanded items as these are the items for which users are more likely waiting. When we restrict the sample to the highly demanded items, we also observe significant and negative effects of the treatment. These results are available upon request. 14 We have further investigated the effect of emails on transactions which are open and due (which include few observations). Since these users are already late, the relevant dependent variable is "Actual-Due" Date. We do not find any significant effect.
(ii) July 15-31, (iii) August 1-14, (iv) August 15-31, (v) September 1-14, (vi) September 15-30, (vii) October 1-14, and (viii) October 15-November 2. Furthermore, to facilitate interpretation of the results, we restrict the analysis to users who get two emails. With the sample of users being fixed, one can easily distinguish between the effect of the first and the second email.
15 Table 8 reports the estimates for Eq. (1) separately for the eight time windows. Table 8 (a) refers to treatments CONTROL, REMINDER, and SOCIAL, covering all users, while Table 8(b) reports the results for all five treatments (restricted to previously late users only).
The tables show that the effect of getting an email is short term, but it is replicated after getting a second email. No matter whether we use the proportion of late returns per user as a dependent variable, or the average number of days between the return date and the due date, the effect is negative and mostly significant in the short-term. The first emails that were sent on July 1 had an effect in the period July 1-14 and some of the treatments also in the period July 15-31, but the effect becomes insignificant afterwards. A similar pattern can be observed for the emails that were sent on September 15, even though the effects seem to last a bit longer here. Furthermore, for most email messages (see bottom of Table 8 ), we cannot reject the null that treatments are the same in the first and the sixth time window. Therefore, users who stopped reacting to the first email react again upon reception of the second message, in a comparable manner.
16 Table 7 The effect on open and closed transaction.
Open transactions at the time of the email intervention
Close transactions at the time of the email intervention 15 We also analyzed whether the effect on users who get two emails is significantly different from the effect on users who get only one email. We find that for the proportion of late returns, the effect is larger for users who get two emails. We find no significant differences for the dependent variable "Actual-Due" Date. 16 We also did this analysis separately for the open and closed transactions. Interestingly, the effect in the first email is mostly coming from the open transactions at the time of the email intervention, while the effect in the second email is mostly coming from closed transactions at the time of receiving the second email. 
Heterogenous treatment effects by user characteristics
After estimating the average treatment effect of sending different emails, we now proceed to the analysis of heterogeneous reactions depending on relevant user-specific characteristics. We start testing for differential treatment effects that depend on users' previous behavior. Afterwards, we study whether there are significant differences in behavior depending on gender, age and nationality. 
Previous compliance with the rule
It is conceivable that the reaction to the different treatments is related to the users' compliance history, that is, their behavior prior to the treatment. To test for this, we interact the treatment variables with two new variables: Prior Late and Prior "Actual-Due." Prior Late and Prior "Actual-Due" refer to the average user-specific proportion of late returns and days between return and due date in the pre-treatment period, respectively. Table 9 reports the results. We observe that the interaction terms are negative (when significant), suggesting that when there is a differential treatment effect, less rule-compliant users react more strongly. In particular, when the treatment variables are interacted with the user-specific Prior "Actual-Due" (columns (2) and (4)), we see that the previous noncompliers have a stronger reaction to the REMINDER message, but also to the LATE and PENALTY messages.
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To summarize, the email treatments are especially effective in changing the behavior of a very relevant sample of users, namely those breaking the rule more often. Also, it is important to see that there are no crowding out effects. For users who have a value of Prior Late and Prior "Actual-Due" equal to 0, the estimated treatment effects are still negative (some of them significant), suggesting a positive effect on the "good types" as well.
Gender, age and nationality
We focus on three demographic variables: users' gender, age and nationality. Table 10 shows the treatment effects for male and female users, for different age groups and for different nationalities. Table 10(a) refers to the treatments CONTROL, REMINDER, and SOCIAL, covering all users, while Table 10(b) reports the results for all five treatments, restricted to previously late users only. For the sake of brevity, we show results for the dependent variable Proportion Late, but find similar effects for the dependent variable "Actual-Due" Date.
We start commenting on the treatment effects separated by gender. Whether and why gender matters has increasingly attracted economists' attention, and our data offer a rare opportunity to investigate gender differences in the reaction to the different email treatments. Table 10(a) shows that the REMINDER email works somewhat better for men than for women, and the opposite for the SOCIAL. However, the gender differences are statistically insignificant (see the p-values in the third 17 We also investigated other differential treatment effects that depend on the number of borrowed items as well as the borrowed item types. We did not find any significant differences. 18 Note that for the dependent variable Proportion Late this finding may partly be mechanical due to the fact that this variable is bounded between 0 and 1. However, this is not the case for the variable "Actual-Due" Date, where we see equally strong evidence that previous non-compliers react more strongly.
column). Table 10 most users belong to the age group between 20 and 40, while other age groups are less represented. The effect is always significant for the main age group, between 20 and 40, and less often for the other age groups. However, we cannot reject the null that the effect is the same for the different four age groups.
Finally, let us turn to nationalities. 20 Our database allows us to distinguish between the users' countries of origin. Hence, we can evaluate whether the behavior of users differs by nationality, and whether there are differential reactions to receiving an email. We classify users into 7 geographical areas according to their nationality: (i) Spain, (ii) Northern and Central Europe (Germany, Belgium, Denmark, Finland, Netherlands, Norway, Sweden, Switzerland, and Austria), (iii) Southern and Western Europe (France, Italy, Greece, and Portugal), (iv) English speaking countries (UK, US, Canada, Ireland, and Australia), (v) Eastern Europe and Russia (Bulgaria, Croatia, Slovakia, Estonia, Hungary, Lithuania, Poland, Rumania, Russia, Czech Republic, Ukraine, Georgia, and Armenia), (vi) Latin America (Argentina, Bolivia, Brazil, Colombia, Cuba, Dominican Republic, Ecuador, Guatemala, Honduras, Mexico, Nicaragua, Paraguay, Peru, El Salvador, Uruguay, Venezuela, Chile, Costa Rica, and Panama), and (vii) Asia (Philippines, Japan, Nepal, China, India, and South Korea). Spain accounts for the vast majority of users (around 70%), followed by Latin America with 19%, Southern and Western Europe with 6%, and at the bottom of the distribution is Asia with 1%. Table 10 shows that there are remarkable differences in the reaction to the treatments. First, users from English speaking countries react significantly to every single treatment. They reduce the proportion of late returns by up to 30% points.
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Previously late users from Asia also react significantly, in particular to the treatments REMINDER, LATE and PENALTY. With the exception of Spain, we do not find consistent and significant effects for the other nationality groups.
Furthermore, when comparing the effects found for Spaniards with the effects found for English speaking and Asian countries, controlling for different initial propensities of being late, as well as different reactions depending on prior propensity to be late, we still find that users from English speaking countries and Asian users react significantly more than Spaniards. Therefore, culture seems to influence how much users react to messages targeted at rule compliance.
Conclusions
In this paper we study the effect of a very simple, versatile, and virtually costless mechanism, such as sending email messages, on promoting compliance with rules. The study was conducted in the Public Libraries of Barcelona, where compliance with rules means returning items on time. What makes our setting unique is that we observe a large number of users in a daily-life situation, where rules are simple, well-defined, with low attached penalties, and where compliance is perfectly measurable. Our paper involves, therefore, the study of compliance with a rule where the consequences of rulebreaking are relatively minor. We believe that these characteristics of rule compliance are pervasive in day-to-day life, and therefore crucial for a proper functioning of organizations and institutions
Using the methodology of a randomized field experiment, we show that sending email messages helps to promote compliance with rules. The treatments reduce the proportion of late returned items by up to 10% and the number of days between the return and the due date by up to almost one day. These effects are not only statistically significant but also economically relevant, especially in light of the negligible costs associated with the intervention. A general reminder of the users' duty to comply with the rule is effective in promoting rule compliance. Furthermore, adding other contents to the 20 There is sound evidence that nationality is an important determinant of behavior in a variety of settings. Most related to our study, there are interesting nationality differences in the determinants of corruption (Fisman and Miguel, 2007) and cooperation (Herrmann et al., 2008; Gächter et al., 2010) . 21 Note that this result is not driven by one single country. The same result holds even if we analyze UK/Ireland and US/Canada separately.
general reminder, appealing to one's contribution on the functioning of public libraries or identifying users as having been late in the past, do not bring a significant additional increase in rule compliance. The messages provoke the biggest reactions in users who complied the least in the past. Interestingly, even the "good citizens" react positively to receiving an email. Hence, the email treatment is more effective precisely with those users whose compliance prior to the treatment was lower, and, importantly, does not generate crowding-out effects in those users that were complying with the rule before the intervention.
A natural interpretation of our results is that individuals pay limited attention to the duty to return items on time, and an email reminding them about this duty increases rule compliance (see Karlan et al., 2011 , for a model of limited attention, and empirical evidence supporting it). This interpretation is consistent with our main results. Adding extra messages to the reminder email does not significantly change behavior, and precisely those users who were complying the least are the ones that react the most. An alternative interpretation of our results is that users interpret the treatment emails as a signal that the libraries care about rule compliance (maybe to a greater extent than expected), and that this triggers a positive reaction on them. According to this interpretation, users react to their beliefs about what the authorities expect from them. Although the result that a simple reminder increases rule compliance has important implications for organizations and authorities, future research should be directed to disentangle among the two possible interpretations given above.
